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1 Array regrouping and structure splitting using whole-pro g ram reference affinit y 
Yutao Zhong, Maksim Orlovich, Xipeng Shen, Chen Ding 

June 2004 ACM SIGPLAN Notices , Proceedings of the ACM SIGPLAN 2004 conference 
on Programming language design and implementation PLDI '04, volume 39 

Issue 6 
Publisher: ACM Press 

Additional Information: full citation , abstract , references , citings , index 
terms 



Full text available: 1 



While the memory of most machines is organized as a hierarchy, program data are laid 
out in a uniform address space. This paper defines a model of reference affinity, which 
measures how close a group of data are accessed together in a reference trace. It proves 
that the model gives a hierarchical partition of program data. At the top is the set of all 
data with the weakest affinity. At the bottom is each data element with the strongest 
affinity. Based on the theoretical model, the paper p ... 

Keywords: array regrouping, program locality, program transformation, reference 
affinity, reuse signature, structure splitting, volume distance 



Session 4: compilers 1: Lightweight reference affinity analysis 

Xipen Shen, Yaoqing Gao, Chen Ding, Roch Archambault 

June 2005 Proceedings of the 19th annual international conference on 

Supercomputing ICS '05 
Publisher: ACM Press 

Full text available: |jjjpdf(354.12 KB) Additional Information: full citation , abstract , references , index terms 

Previous studies have shown that array regrouping and structure splitting significantly 
improve data locality. The most effective technique relies on profiling every access to 
every data element. The high overhead impedes its adoption in a general compiler, In this 
paper, we show that for array regrouping in scientific programs, the overhead is not 
needed since the same benefit can be obtained by pure program analysis. We present an 
interprocedural analysis technique for array regrouping. For eac ... 

Keywords: affinity, compiler, data interleving, data regrouping, frequency, memory 
optimization 
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1 The implications of cache affinity on processor scheduling for multi pro grammed, 
shared memory multiprocessors 
Raj Vaswani, John Zahorjan 

September 1991 ACM SIGOPS Operating Systems Review , Proceedings of the 

thirteenth ACM symposium on Operating systems principles SOSP 

•91, Volume 25 Issue 5 
Publisher: ACM Press 

Additional Information: full citation , abstract , references , citin gs, index 
terms 



Full text available: |B pdf(1.57 MB) 



In a shared memory multiprocessor with caches, executing tasks develop "affinity" to 
processors by filling their caches with data and instructions during execution. A scheduling 
policy that ignores this affinity may waste processing power by causing excessive cache 
refilling. Our work focuses on quantifying the effect of processor reallocation on the 
performance of various parallel applications multi prog rammed on a shared memory 
multiprocessor, and on evaluating how the magnitude of this cost aff ... 

Array re grou ping and structure splitting usin g whole-pro g ram reference affinity 
Yutao Zhong, Maksim Orlovich, Xipeng Shen, Chen Ding 

June 2004 ACM SIGPLAN Notices / Proceedings of the ACM SIGPLAN 2004 conference 
on Programming language design and implementation PLDI '04, volume 39 

Issue 6 
Publisher: ACM Press 

Additional Information: full citation , abstract , references , citin gs, index 
terms 



Full text available: 1|| pdf(202.16 KB) 



While the memory of most machines is organized as a hierarchy, program data are laid 
out in a uniform address space. This paper defines a model of reference affinity, which 
measures how close a group of data are accessed together in a reference trace. It proves 
that the model gives a hierarchical partition of program data. At the top is the set of all 
data with the weakest affinity. At the bottom is each data element with the strongest 
affinity. Based on the theoretical model, the paper p ... 

Keywords: array regrouping, program locality, program transformation, reference 
affinity, reuse signature, structure splitting, volume distance 
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